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Abstract
Background: We investigated the effectiveness of an occupational therapy led self-management support programme,
OPTIMAL, designed to address the challenges of living with multiple chronic conditions or multimorbidity in a primary
care setting.
Methods: Pragmatic feasibility randomised controlled trial including fifty participants with multimorbidity recruited from
family practice and primary care settings. OPTIMAL is a six-week community-based programme, led by occupational
therapy facilitators and focuses on problems associated with managing multimorbidity. The primary outcome was
frequency of activity participation. Secondary outcomes included self-perception of, satisfaction with and ability to
perform daily activities, independence in activities of daily living, anxiety and depression, self-efficacy, health-related quality
of life, self-management support, healthcare utilisation and individualised goal attainment. Outcomes were collected
within two weeks of intervention completion.
Results: There was a significant improvement in frequency of activity participation, measured using the Frenchay
Activities Index, for the intervention group compared to the control group (Adjusted Mean Difference at follow up
4.22. 95% Confidence Interval 1.59-6.85). There were also significant improvements in perceptions of activity
performance and satisfaction, self-efficacy, independence in daily activities and quality of life. Additionally, the
intervention group demonstrated significantly higher levels of goal achievement, following the intervention. No
significant differences were found between the two groups in anxiety, depression, self-management scores or
healthcare utilisation.
Conclusions: OPTIMAL significantly improved frequency of activity participation, self-efficacy and quality of life for
patients with multimorbidity. Further work is required to test the sustainability of these effects over time but this
study indicates that it is a promising intervention that can be delivered in primary care and community settings.
Trial registration: Trial Number: ISRCTN67235963
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Background
Multimorbidity is now considered the norm, rather than
the exception, in primary care settings [1,2]. It is an in-
dependent predictor of adverse outcomes, including
poor quality of life (QoL), mortality and disability [3]. It
is also linked to psychological distress, lower levels of
functioning, financial difficulties, restrictions in work,
leisure and social activities, multiple symptoms and in-
creased healthcare utilization (HCU) [4-7]. Qualitative
research indicates that individuals with multimorbidity
have concerns over functional limitations and interference
with daily routines [8]. Despite this, there is limited evi-
dence regarding the potential effectiveness of interven-
tions designed to improve outcomes in multimorbidity. A
Cochrane review of such interventions found ten rando-
mised controlled trials and results were mixed. The review
suggested that interventions targeting functional limita-
tions that are common across conditions had potential to
improve outcomes [9]. Occupational therapy was identi-
fied as a discipline that incorporates the skills and tech-
niques to address these difficulties [10].
We used the UK Medical Research Council Framework
for the design and evaluation of complex interventions to
improve health outcomes to develop the intervention and
after two initial pilot studies, the intervention was refined to
a six-week occupation-based self-management programme,
OPTIMAL, specifically designed to target individuals with
multimorbidity [11]. Self-management, sometimes referred
to as self-care has been defined as the actions taken by in-
dividuals to lead a healthy lifestyle, to meet their needs
and to care for their long-term conditions to prevent
further future illness [12]. Full details of the OPTIMAL
programme content and delivery have been described pre-
viously following the initial development and pilot study
[11]. The programme was based on the Stanford Chronic
Disease Self-Management Programme (CDSMP) [13] with
the key adaptations being an occupational therapy focus,
groups being professionally led and a clear focus on the
specific challenges of multimorbidity identified from the
qualitative literature in this area [8]. We adapted this
programme based on the need to develop effective inter-
ventions for patients with multimorbidity as existing evi-
dence suggests that the CDSMP has modest effects [14],
particularly when delivered in settings outside the USA
[15]. The intervention was designed to be professionally
led, with the aim of harnessing the effective elements of
other successful professional-led interventions such as
cardiac and pulmonary rehabilitation [16]. The theoretical
underpinning for the OPTIMAL Intervention is Bandura’s
Theory of Self-Efficacy. Bandura defined self-efficacy as
“…peoples judgment of their capacity to organise and
execute courses of action required to attain designated
types of performances” (pg. 391) [17]. In the context of
the OPTIMAL intervention, the proposed improvement
in self-efficacy would be expected to enhance self-
management and confidence, which would in turn enable
patients to manage their symptoms and have improved
performance of daily activities and improved well-being.
Patients with multimorbidity may particularly benefit from
such programmes as they have been shown to have low
levels of self-efficacy and poor quality of life, both of which
worsens with increasing numbers of conditions. This likely
relates to the increasing complexity of managing add-
itional conditions and the increasing burden of symptoms
and of treatment [18]. These considerations have driven
intervention design and development.
We aimed to undertake a pragmatic feasibility rando-
mised controlled trial to determine the effectiveness of
OPTIMAL for increasing activity participation in indi-
viduals with multimorbidity.
Methods
We undertook a pragmatic feasibility randomised controlled
trial using the CONSORT Guidelines to ensure accurate
and complete reporting of the design, conduct and analysis
of the study (www.consort-statement.org). The study was
approved by the Research Ethics Committee of Trinity
College Dublin (Study reference: 21 November, 2012).
Setting and patients
Participants with multimorbidity were identified oppor-
tunistically during routine encounters by their Family
Practitioner and other primary care clinicians and referred
to the occupational therapists running the programme
until a sufficient number of participants were recruited.
Contextual details of the Irish health system are provided
in Table 1. Given the pragmatic nature of this feasibility
trial there was no clear denominator of all eligible pa-
tients. Patients were recruited across three community
care areas in which participating occupational therapists
were based and these areas cover a population of approxi-
mately 67,000 people. Clinicians (family practitioners or
any other primary care clinicians in the areas) were
emailed with information and study inclusion criteria and
encouraged to refer any eligible patients over a three-
month period (December 2012 to February 2013). This
replicates how an intervention such as OPTIMAL would
be offered and delivered in clinical practice but means it is
not possible to calculate the numbers of potentially eli-
gible patients in the population. However, given the preva-
lence of multimorbidity this would be far higher than the
numbers that were needed for this feasibility trial. The fol-
lowing inclusion criteria were applied: age over 18 years;
patients with two or more chronic conditions and a mini-
mum of four repeat medications. There has been much
discussion in the literature on definitions of multimorbid-
ity with variation in criteria applied across studies [19].
We used a broad inclusive definition of two chronic
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conditions applying the WHO definition of a chronic condi-
tion which is a condition likely to persist for longer than six
months and need life long intervention [20]. However, as
the prevalence studies suggest this represents the norm in
older population so we also added matched criteria that pa-
tients should be receiving at least four repeat prescriptions.
This was to ensure that individuals with more manageable
combinations of relatively asymptomatic conditions, for ex-
ample hyperlipidaemia and well-controlled hypertension
were not targeted. For pragmatic reasons this also enabled
clinicians to focus on referring individuals who were more
likely to need support managing their conditions. We ex-
cluded patients who were unable to travel to the community
centre where groups were delivered or who had participated
in the initial pilot study and referring practitioners were
aware of this exclusion criterion. Written consent was ob-
tained from all participants who took part in the trial. The
trial began in November 2012 and ended in June 2013.
Randomisation and allocation concealment
This study was an individually randomised trial, where par-
ticipants were randomly allocated to receive the intervention
or to remain on the waiting list and receive usual care [21].
Patients were randomised when baseline data collection was
complete. The randomisation and allocation were carried
out remotely by a statistician, independent of the trial man-
agement team with no involvement in patient recruitment,
using a computer generated sequence. The researcher in-
formed participants of their group assignment one to two
weeks prior to intervention commencement by telephone. It
took between four to eight weeks to fill a group.
Intervention
The intervention was the six-week OPTIMAL programme
and intervention elements are summarised in Table 2. It
was delivered in three different primary care centres in
local communities near where patients lived. In total,
three OPTIMAL programmes were delivered, staggered
over a three month period. The overall aims of OPTIMAL
are to improve performance, satisfaction and frequency of
activity participation, increase self-efficacy in managing
multimorbidity, improve quality of life, reduce anxiety and
depression, and improve multimorbidity self-management
skills. The OPTIMAL programme is professionally led
Table 1 Key features of healthcare systems in the Republic of Ireland
Irish healthcare system In the Irish healthcare system there is mixed public and private funding. Primary health care is free through
the Primary Care Reimbursement Scheme (PCRS) only to those judged less able to pay and covers approximately
35% of the population. Registration with a family practice is required only if the patient belongs to the PCRS.
PCRS supports the delivery of primary healthcare by providing reimbursement services to primary care
contractors for the provision of health services to members of the public in their own community. Patients
not eligible for this scheme pay approximately €50 ($69) per visit.
Primary care in Ireland is an inter-disciplinary team-based approach. Primary care services are provided by
family practitioners, nurses, health care assistants, physiotherapists, occupational therapists, social workers,
speech and language therapists and pharmacists. The model of primary care supported by government but
not yet fully implemented. The proposed model emphasises a change from secondary care to more appropriate
primary care services, to provide a single point of entry for all health and personal social services.
Table 2 Elements of the OPTIMAL Intervention
Breakdown of OPTIMAL Programme OPTIMAL has the following elements:
1. Weekly group meetings for a six-week period held in local community health centres
2. Occupational Therapy focus
3. Peer support
4. Goal setting and prioritization based on patient preferences
OT interventions to support patient self-management used in the groups include:
• Self-management
• Fatigue and energy management
• Managing stress and anxiety and maintaining mental health and well-being
• Keeping physically active
• Healthy eating
• Managing medications
• Effective communication strategies
• Goal setting
One of the weekly sessions incorporates education on physical activity delivered by a
physiotherapist and another incorporates medicines management, delivered by a pharmacist
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and facilitated by occupational therapists but incorporates
elements of peer support available through the group for-
mat. Prior to programme delivery OPTIMAL facilitators
received two training sessions from the study team (DC
and JG) and a group leader manual to standardise
programme delivery. Full details of the course content are
available in the published pilot study [11]. In summary,
the group meetings were held weekly over a six-week
period with each meeting lasting three hours. The meet-
ings were led by a local community based occupational
therapist (OT) working with the research OT (JG). The
sessions covered the following topics: Fatigue manage-
ment; healthy eating; maintaining physical activity (deliv-
ered by a community physiotherapist); maintaining
mental health; managing medications (delivered by a
pharmacist) and communicating effectively with health
professionals. Individual goal setting was a key element
with goals discussed and revised at each session.
Control
All 50 participants underwent assessment and baseline
data collection prior to randomisation. Patients allocated
to control were placed on a waiting list and were invited
to attend an OPTIMAL course following trial comple-
tion in their local Occupational Therapy Department.
Outcomes
Primary outcome
The Frenchay Activities Index (FAI) was used to measure
the primary outcome, frequency of activity participation
[22]. The FAI was chosen as the primary outcome as pre-
vious research has indicated that those with multimorbid-
ity engage less frequently in productive and leisure
activities despite having the ability to do so [23]. One of
the primary objectives of the programme therefore is to
increase frequency of activity engagement. Although ori-
ginally designed to measure changes in activities after
stroke, it has been identified as valid and reliable with a
variety of health conditions and in community dwelling
populations. The score range is 0–45, with higher scores
indicating higher frequency of activity participation. It is
divided into three categories of activities (domestic chores,
leisure/work and outdoor activities), with each category
scoring 0–15 [22].
Secondary outcomes
Patient-based secondary outcome measures included: the
Canadian Occupational Performance Measure (COPM)
[24]; the Nottingham Extended Activities of Daily Living
(NEADL) [25]; the Hospital Anxiety and Depression
Scale (HADS) [26]; the Stanford Chronic Disease Self-
Efficacy 6-item Scale (SSE) [27]; the EQ-5D [28]; the
Health Education Impact Questionnaire (HeiQ) [29];
and Goal attainment scaling (GAS) [30]. Health care
utilisation including number of family practitioner visits,
practice nurse visits and hospital admissions were col-
lected directly from family practice medical records.
Sample size
Sample size calculation was based on the primary out-
come, the Frenchay Activities Index. Improvements of
four points in FAI total scores have been reported as
clinically significant [31]. The pilot study revealed baseline
FAI scores of 26.5 (SD 3.23) [11]. To improve these scores
by 4 points, with 90% power, allowing for a 20% loss to
follow up, a total sample of 34 participants was required.
We aimed to recruit 60 participants in total, 30 in each
arm with three groups running for intervention group
participants in the three primary care centres involved,
and 10–12 patients per group as some variation in group
attendance over the programme was anticipated.
Data collection
Data were collected two weeks prior and two weeks post
intervention in primary care centres or participants’
homes, depending on participants’ preferences. All out-
come measures were conducted face to face with partici-
pants. Baseline data were collected prior to allocation to
minimise ascertainment bias. Due to the nature of the
intervention it was not possible to blind follow up data
collection.
Data analysis
For the primary outcome, a multiple linear regression
model was used to examine the relationship between
FAI follow-up scores and group allocation (intervention
or control). Baseline FAI scores, age, sex, marital status,
occupational status and number of chronic conditions
were controlled for as potential confounding variables
[4,32-35]. P-values <0.05 were deemed statistically sig-
nificant. An intention to treat (ITT) analysis was con-
ducted which included only individuals with complete
baseline and follow-up data, i.e. complete case analysis.
An additional sensitivity analysis was conducted imput-
ing missing values using the method of ‘last observation
carried forward’ [36].
The differences for all FAI subscales and secondary
outcomes between baseline and follow-up for the inter-
vention and control group were examined. For continu-
ous outcomes the mean and standard deviation were
calculated and for categorical outcomes frequencies and
percentages were calculated. Shapiro-Wilk tests of nor-
mality were conducted to determine appropriate paramet-
ric and non-parametric statistical tests. Independent
sample t-tests, Mann Whitney U tests and proportions
tests were selected accordingly. Linear regression models,
adjusting for baseline values, age, sex, marital status, occu-
pational status and number of chronic conditions were
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used where appropriate. The Bonferroni correction was
used to adjust for multiple comparisons for the secondary
outcome measures. Including all secondary outcomes
measures and subscales, 23 tests were run. We multiplied
all the unadjusted p-values by 23 and compared these ad-
justed p-values to 0.05.
Results
Patient flow and characteristics
Sixty-three individuals were referred to the programme
within the study time frame, which was limited as this
work was undertaken as part of a postgraduate Research
Masters degree (JG). Patients were referred by family
practitioners and other primary care clinicians from
three defined Primary Care Network areas in Dublin,
covering a population of approximately 67,000 people.
Thirteen participants dropped out prior to baseline data
collection due to lack of interest, busy schedules or re-
cent hospitalisations. Hence, fifty participants completed
baseline assessment and were included in the study.
Figure 1 presents an overview of participant follow up
during the trial. Of the fifty participants recruited into the
study, 44/50 (88%) had complete baseline and follow-up
data sets. In total, 6/50 (12%) participants were lost to
follow-up; four from the intervention group and two from
the control group. The majority of the intervention group
(20/26: 76%) attended three or more of the six sessions
but 6/26 (13%) never attended any session.
The median age of participants was 66 years and the
majority were married, living with a family member and
retired. Participants had a median number of four condi-
tions and were taking a median number of eight medica-
tions. In total, 43 chronic conditions were identified, the
most common being arthritis, congestive cardiac failure,
diabetes, depression and hypertension (Table 3).
Primary outcome: frequency of activity participation
The multiple linear regression model, having adjusted for
baseline values, age, sex, marital status, occupational status
and number of chronic conditions, indicated significant
Figure 1 Flow diagram of the progress of the intervention and control group throughout the RCT.
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differences in the total FAI scores between the intervention
and control group at follow up (Adjusted MD at follow up
4.22 (95% CI 1.59-6.85), (see Table 4). The Adjusted R
Squared value was 0.705, indicating that 70.5% of the vari-
ation in FAI outcomes was explained by group allocation.
The only significant difference in FAI subscales, between
the intervention and control group, was the domestic sub-
scale (p < 0.01).
Secondary outcomes
There were significant differences in a range of secondary
outcomes (see Table 5). Having adjusted for baseline
values, age, sex, marital status, occupational status and
number of chronic conditions, there was a significant dif-
ference between the intervention and control groups for
the COPM-P (p = 0.02), COPM-S (p = 0.02), NEADL total
score (p = 0.02), SSE (p = 0.02) and EQ-VAS (p = 0.02). No
significant difference was seen for the HADS at follow-up
(p = 0.49). Health care utilisation data revealed high levels
of service utilisation, particularly family practice services.
No significant differences were identified in HCU between
the two groups, however, the follow-up time period was
very short and the study was not powered to detect differ-
ences. The positive and active engagement in life domain
was significantly higher for the intervention group than
for the control group (p = 0.04) in the HeiQ scores. No
Table 3 Summary of participant characteristics
Intervention group (n = 26) Control group (n = 24)
Median Age (Range) 65 (50–83) 67.5 (42–84)
Gender
Male 9 (34.6%) 9 (37.5%)
Female 17 (65.4%) 15 (62.5%)
Median no. of Conditions (Range) 4 (2–9) 5 (2–9)
Median no. of Medications (Range) 7 (4–16) 11 (4–21)
Marital Status
Single 5 (19.2%) 7 (29.2%)
Married 9 (34.6%) 10 (41.7%)
Widowed 5 (19.2%) 4 (16.7%)
Divorced/Separated 7 (26.9%) 3 (12.5%)
Living Situation
Alone 10 (38.5%) 11 (45.8%)
With Partner/Family Member 16 (61.5%) 13 (54.3%)
Employment Status
Employed 3 (11.5%) 0 (0%)
Unemployed 8 (30.7%) 8 (33.3%)
Retired 15 (57.7%) 16 (66.7%)
Educational Status
Did not complete secondary education 19 (73.1%) 17 (70.8%)
Completed secondary education 7 (26.9%) 7 (29.2%)
Unless otherwise stated the figures are numbers and percentages.
Table 4 A comparison of FAI baseline and follow-up scores
Intervention group (n = 22) Control group (n = 22)
Mean (SD)
FAI Scores Baseline Follow-up Baseline Follow-up Difference (95% CI) at follow-up P-value
Domestic 8.6 (4.57) 10.6 (3.82) 9.9 (3.18) 9.1 (4.16) 2.77 (0.70 – 3.31) <0.01
Work/Leisure 4.6 (3.55) 5.6 (1.99) 3.5 (2.61) 3.3 (2.10) 1.18 (0.17 – 2.53) 0.12
Outdoor 8.1 (2.21) 8.7 (3.21) 6.6 (2.97) 6.6 (3.02) 0.64 (0.69 – 1.97) 0.37
Total 21.3 (7.87) 24.9 (7.37) 19.8 (6.46) 18.9 (7.24) 4.22 (1.59 – 6.85)* <0.01*
*Adjusted for baseline FAI values, age, sex, marital status, occupational status and number of chronic conditions.
FAI: range 0 – 45 (total), 0 – 15 (subscales). Higher scores = greater occupational performance.
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significant findings were identified for the other seven
domains.
The results relating to health related QoL showed a
trend towards improvement in a number of EQ-5D do-
mains (mobility, usual activities, anxiety/depression) in
the intervention group (see Table 6). However, having
adjusted for multiple comparisons no significant differ-
ences between the intervention and control group were
seen for any of the domains.
Goal Attainment Scoring (GAS) was used only with
intervention group participants and significant differences
were found between baseline and follow-up (p ≤ 0.01). Re-
sults showed that 19/20 participants had significant levels
of achievement in their identified goals. Commonly cited
goals included improving fitness levels, losing weight, in-
creasing confidence levels, improving diet and developing
a more structured, daily routine. The median number of
goals set was three.
Discussion
This study showed that OPTIMAL, an occupational
therapy–led self-management programme, is effective in
improving activity participation and performance, and
leads to improvements in self-efficacy, health related
quality of life and goal attainment. OPTIMAL also in-
creased participants’ frequency of engagement in daily ac-
tivities such as household chores and meal preparation.
These improvements have the potential to improve out-
comes for patients through more effective management of
long-term conditions. To our knowledge, it is the first fully
professionally led self-management programme designed
specifically for patients with multimorbidity rather than the
more general concept of self-management for chronic con-
ditions. This is conceptually different due to the specific
focus on improving activity participation and functional
abilities of participants as identified in qualitative studies. It
also addresses generic self-management knowledge and
Table 5 A comparison of baseline and follow-up values for the intervention and control groups for secondary outcomes
Intervention group (n = 22) Control group (n = 22) P-value♮
Mean (SD)
Baseline Follow-up Baseline Follow-up
COPM Performance 4.11 (1.4) 5.77 (1.83) 4.37 (1.28) 4.1 (1.35) 0.02*
Satisfaction 3.16 (1.88) 5.57 (1.99) 3.12 (1.69) 3.42 (1.88) 0.02*
NEADL Mobility 11.36 (4.03) 13.36 (4.04) 12.32 (3.90) 11.36 (4.49) 0.10
Kitchen 12.59 (3.95) 13.55 (2.48) 13.64 (2.87) 13.09 (2.78) 0.50♯
Domestic 9.45 (3.99) 10.18 (3.99) 9.55 (4.03) 8.18 (3.96) 0.20♯
Leisure 10.14 (3.5) 10.09 (3.58) 9 (3.32) 8.09 (3.37) 0.99♯
Total 43.09 (12.41) 47.18 (11.87) 44.45 (10.78) 40.73 (10.71) 0.02*
HADS Anxiety 9.77 (5.07) 9.50 (4.71) 10.05 (5.00) 9.09 (4.96) 0.99
Depression 6.68 (3.75) 6.32 (4.19) 6.82 (3.22) 7.82 (3.83) 0.99
Total 16.68 (8.32) 15.59 (8.31) 17.09 (6.88) 16.68 (8.16) 0.49*
SSE 5.53 (1.88) 6.79 (1.51) 5.84 (2.04) 5.32 (1.92) 0.02*
EQ-VAS 49.86 (22.89) 65.73 (20.18) 54.27 (20.79) 50.50 (16.30) 0.02*
HeiQ 1. Health-directed behaviour 2.81 (0.74) 3.04 (0.69) 2.74 (0.73) 2.73 (0.81) 0.99
2. Positive and active engagement in life 2.59 (0.61) 2.93 (0.63) 2.57 (0.44) 2.62 (0.56) 0.04
3. Emotional well-being 2.07 (0.71) 2.35 (0.70) 2.11 (0.73) 2.23 (0.70) 0.99
4. Self-monitoring and insight 3.12 (0.34) 3.25 (0.39) 2.98 (0.46) 2.97 (0.44) 0.99
5. Constructive attitudes and approaches 2.98 (0.67) 3.01 (0.62) 3.06 (0.48) 2.95 (0.41) 0.99
6. Skill and technique acquisition 2.84 (0.49) 3.04 (0.50) 2.83 (0.59) 2.78 (0.34) 0.56
7. Social integration and support 2.85 (0.76) 3.01 (0.75) 2.75 (0.79) 2.84 (0.57) 0.99
8. Health service navigation 3.09 (0.49) 3.15 (0.46) 3.12 (0.65) 3.05 (0.51) 0.99
HCU GP visits 3.32 (2.65) 3.16 (3.35) 2.65 (1.87) 1.70 (1.45) 0.99
PN visits 0.26 (0.45) 0.26 (1.15) 0.35 (0.59) 0.25 (0.44) 0.99♯
Hosp Admissions 0.05 (0.23) 0.21 (0.42) 0.10 (0.31) 015. (0.37) 0.99♯
The Bonferroni method was used to account for multiple comparisons.
*Adjusted for baseline values, age, sex, marital status, occupational status and number of chronic conditions.
♯Mann Whitney U Test.
♮P values adjusted for bonferroni correction.
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skills across different conditions and the need for prioritisa-
tion of health problems through techniques such as goal
setting. Existing Chronic Disease Self-Management Pro-
grammes focus on living with chronic conditions and gen-
erally include people with single conditions and have
presented sub-group analyses on outcomes in participants
with multimorbidity attending the same programmes
[13,37]. Qualitative work with patients and practitioners
suggest that multimorbidity, particularly for patients with
higher numbers of conditions as included in this study, has
additional challenges especially around treatment burden
and the need to prioritise management of health problems
based on patient preferences [38]. This study matches the
eligibility criteria for inclusion in the planned update of the
Cochrane Review of Interventions to Improve Outcomes
for Patients with Multimorbidity and will add to the grow-
ing evidence base needed to support multimorbidity man-
agement [37].
OPTIMAL has a strong focus on improving and in-
creasing activity participation. Areas identified as prob-
lematic for people with multimorbidity are discussed
including, fatigue, anxiety, communicating with health
professional and medication management [4,7]. Through
active group discussion, participants examine how these
issues can impact on activity performance and participa-
tion. The facilitators provide practical strategies on how to
maintain participation in valued activities. There are also
important inputs from a physiotherapist and pharmacist
on managing physical activity and medications. Weekly
goal-setting is another key aspect of OPTIMAL and each
week participants set realistic and achievable goals to work
on over the following week. Goal-setting has been shown
in previous studies to be an effective mechanism to en-
hance self-management strategies [39,40].
There were significant differences between interven-
tion and control groups in self-efficacy which is defined
as the confidence in capacity to undertake complex steps
required to effectively self-manage chronic conditions.
Self-efficacy has been suggested as one of the main un-
derpinnings of successful self-management programmes
[41,42]. There is a potential bidirectional relationship
here that as individuals increase their frequency of activ-
ity participation, their confidence in their abilities may
improve and vice versa. There were also trends in im-
provements in health related quality of life. Research has
highlighted the importance of control and choice on
quality of life [43,44]. Giving participants autonomy to
choose not only empowers individuals to make decisions
about their own health management, but reflects current
policy for health services to be person-centred [45,46].
On referral to the study 12% of the sample had a con-
firmed diagnosis of anxiety. However, baseline Hospital
Anxiety and Depression Scale scores revealed 36% of the
overall sample presented with “caseness” levels on the
anxiety scale. While one of the weekly OPTIMAL sessions
focuses on stress and anxiety management, this may not
be enough to address these challenging symptoms. As
discussed, only one of the eight Health Education Im-
pact Questionnaire domains was found to be significant.
Although this questionnaire was developed specifically
Table 6 A comparisons of baseline and follow-up values for the intervention and control groups for EQ5D outcomes in
the differences between baseline
EQ-5D dimension Intervention group (n = 22) Control group (n = 22)
Frequency (%)
Baseline Follow-Up Baseline Follow-Up
Mobility
• No Problems 4 (18.2%) 6 (27.3%) 5 (22.7%) 6 (27.3%)
• Moderate Problems 18 (81.8%) 16 (72.7%) 17 (77.3%) 16 (72.7%)
Self-Care
• No Problems 13 (59.1%) 14 (63.6%) 13 (59.1%) 16 (72.7%)
• Moderate Problems 9 (40.9%) 8 (36.4%) 9 (40.9%) 6 (27.3%)
Usual activities
• No Problems 5 (22.7%) 9 (40.9%) 5 (22.7%) 6 (27.3%)
• Moderate Problems 17 (77.3%) 13 (59.1%) 17 (72.7%) 16 (72.7%)
Pain/Discomfort
• No Problems 4 (18.2%) 3 (13.6%) 1 (4.5%) 3 (13.6%)
• Some Problems 18 (81.8%) 19 (63.6%) 21 (45.5%) 19 (86.4%)
Anxiety/Depression
• No Problems 4 (18.2%) 8 (36.4%) 4 (18.2%) 4 (18.2%)
• Moderate Problems 18 (81.8%) 14 (63.6%) 18 (81.8%) 18 (81.8%)
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for self-management programmes these findings may in-
dicate it does not reflect the aims of OPTIMAL.
There were no significant differences in healthcare
utilisation between the two groups, which likely reflects
the short follow-up period and lack of power to detect
such changes. To date, studies investigating the impact
of self-management programmes have reported incon-
sistent findings on healthcare utilisation [47,48]. When
improvements were noted, minimum follow-up was gen-
erally six months. However, healthcare utilisation is a
complex outcome and it may be appropriate for it to in-
crease or decrease depending on baseline utilisation.
The programme content of OPTIMAL includes the de-
velopment of effective communication skills and having
the confidence to discuss issues with healthcare profes-
sionals. Such skill development may not necessarily re-
sult in decreased utilization, but may result in more
efficient and effective use of services which may take
time to develop and stabilise.
Both, the Stanford Chronic Disease Self-Management
Programme and the UK Expert Patient Programme are
either peer-led or have a combination of professional
and peer led sessions, whereas OPTIMAL is completely
professionally led by occupational therapists with no
peer leadership roles. Although the benefits of peer sup-
port are frequently reported, such as sharing of experi-
ences and feelings of empowerment, there are potential
adverse effects, such as how peer support can increase
feelings of isolation if participants perceive their peers as
having dissimilar lifestyles [49]. Individual negativity in
the group can adversely impact on group dynamics and
increase the potential for negative social comparisons
[49]. Another identified disadvantage of peer-led groups
is a lack of control over interactions in the group, pro-
viding no guarantee that the support given is beneficial
[50]. Professionally-led groups can address these poten-
tial difficulties while also harnessing the potential bene-
fits of peer support and interactions, and have also been
found to be effective in other areas such as cardiac and
pulmonary rehabilitation [51-53].
As outlined in the results, low attendance was an issue
and a number of participants missed sessions. In other
self-management programme studies the number of par-
ticipants per group ranged from 8 to 15 [13,54]. Initially
the aim in this study was to recruit a minimum of 10
participants for each group, however due to lower than
anticipated recruitment rates and low attendance six or
less participants consistently attended each of the three
separate programmes. The time between baseline data
collection and group commencement (up to eight weeks
later) may have been a contributing factor to non-
attendance. Of the 26 participants in the intervention
group, 20 (77%) attended one session and 16 (62%)
attended 3 or more sessions. A Cochrane review found
similar results, finding that between 51% and 87% of lay-
led self-management programme participants attended
at least half the self-management programme sessions,
and between 8% and 29% never attended any sessions
[55]. A larger study is needed to assess the effect of at-
tendance on outcomes, and examine differences based
on age, gender and whether participants are engaged in
paid employment.
This was a pragmatic feasibility trial that included pa-
tients commonly seen in clinical practice and referral to
the study was designed to reflect current referral path-
ways for additional primary care services. However, due
to the relatively short timeframe involved in undertaking
the study, this may have led to some selection bias as cli-
nicians may have been more likely to refer patients that
were better known to them. On the other hand, this
does reflect the pragmatic nature of the study as this is
how referral would operate were the OPTIMAL inter-
vention to be normalised into routine practice. A further
limitation of this research is its small sample size and
short follow-up period. Hence, it is not possible to ascer-
tain whether benefits were sustained over time. Addition-
ally, study participants were aware of their group
allocation and some participant ascertainment bias may
have occurred. A further limitation relates to the lack of
blinding of outcome assessors. This is challenging in trials
testing complex interventions as participants are likely to
talk about their intervention experiences but this could be
addressed in a larger trial with more resources for inde-
pendent data collection. A strength of the OPTIMAL
intervention is that it requires minimal training and re-
sources to deliver and could be used in any primary care
setting where occupational therapists are available. It is
also possible that other primary care professionals could
lead this programme with appropriate training and this
would improve OPTIMAL generalizability across settings.
Conclusion
This study has provided preliminary evidence that OPTI-
MAL is effective in improving a range of outcomes for in-
dividuals with multimorbidity and contributes towards the
evidence base on the effectiveness of interventions for
people with multimorbidity. We now need a definitive
trial that will test the cost effectiveness and sustainability
of the OPTIMAL programme over a longer time period
and across a wider range of primary care settings.
Availability of supporting data
Secondary analyses are still ongoing but the data from
this study will be made available on an open access re-
pository when these analyses are complete. In the mean-
time, please contact the corresponding author if you
have any queries regarding the supporting data.
Garvey et al. BMC Family Practice  (2015) 16:59 Page 9 of 11
Abbreviations
Qol: Quality of life; ADL: Activities of daily living; COPM: Canadian
occupational performance measure; NEADL: Nottingham extended activities
of daily living; HADS: Hospital anxiety and depression scale; SSE: Stanford
chronic disease self-efficacy 6-item scale; HeiQ: Health education impact
questionnaire; GAS: Goal attainment scaling; HCU: Healthcare utilisation.
Competing interests
The authors declare that they have no competing interests.
Authors’ contributions
DC, JG and SMS contributed to all aspects of study design, execution and
write up. FB contributed to trial design, data analysis and write up of the
final paper. All authors read and approved the final manuscript.
Acknowledgements
The authors wish to thank Ellen O’Dea and the participating primary care
clinicians for their help with trial recruitment, the therapists involved in
intervention delivery and the patients who took part in the study. SS and FB
are supported by the Health Research Board of Ireland funded Primary Care
Research Centre
Author details
1Department of Occupational Therapy, Trinity College Dublin, Trinity Centre,
St James’s Hospital, Dublin 8, Ireland. 2HRB Centre for Primary Care Research,
Department of General Practice, Royal College of Surgeon’s in Ireland, Beaux
Lane House, Lower Mercer Street, 2, 123 St Stephen’s Green, Dublin 2,
Ireland.
Received: 16 September 2014 Accepted: 24 April 2015
References
1. Fortin M, Soubhi H, Hudon C, Bayliss EA, van den Akker M. Multimorbidity’s
many challenges. Br Med J. 2007;334(7602):1016.
2. Salisbury C. Multimorbidity: redesigning health care for people who use it.
Lancet. 2012;380(9836):7–9.
3. Boyd CM, Fortin M. Future of multimorbidity research: how should
understanding of multimorbidity inform health system design. Public
Health Rev. 2010;32(2):451–74.
4. Noël PH, Frueh CB, Larme AC, Pugh JA. Collaborative care needs and
preferences of primary care patients with multimorbidity. Health Expect.
2005;8(1):54–63.
5. Guthrie B, Wyke S, Gunn J, van den Akker J, Mercer SW. Multimorbidity: the
impact on health systems and their development. In: Health Reform:
Meeting the Challenge of Ageing and Multiple Morbidities. Paris, France:
OECD; 2011 p. 173–221. ISBN 9789264122307, doi:10.1787/9789264122314-en.
6. Bayliss EA, Edwards E, Steiner JF, Main DS. Processes of care desired by
elderly patients with multimorbidities. Fam Pract. 2008;25(4):287–93.
7. White C, Lentin P, Farnworth L. An investigation into the role and meaning
of occupation for people living with on-going health conditions. Aust Occup
Ther J. 2013;60(1):20–9. doi:10.1111/1440-1630.12023.
8. Noel PH, Parchman ML, Williams Jr JW, Cornell JE, Shuko L, Zeber JE, et al.
The challenges of multimorbidity from the patient perspective. J Gen Intern
Med. 2007;22 Suppl 3:419–24. doi:10.1007/s11606-007-0308-z.
9. Smith SM, Soubhi H, Fortin M, Hudon C, O’Dowd T. Managing patients with
multimorbidity: systematic review of interventions in primary care and
community settings. Br Med J. 2012;345, e2505.
10. Hand C, Letts LJ, von Zweck CM. An agenda for occupational therapy’s
contribution to collaborative chronic disease research. Can J Occup Ther.
2011;78(3):147–55.
11. O’Toole L, Connolly D, Smith SM. Impact of an occupation-based self-management
programme on chronic disease management. Aust Occup Ther J.
2013;60(1):30–8. doi:10.1111/1440-1630.12008.
12. Kennedy A, Rogers A, Bower P. Support for self care for patients with chronic
disease. BMJ. 2007;335(7627):968–70. doi:10.1136/bmj.39372.540903.94.
13. Lorig KR, Sobel DS, Stewart AL, Brown Jr BW, Bandura A, Ritter P, et al.
Evidence suggesting that a chronic disease self-management program can
improve health status while reducing hospitalization: a randomized trial.
Med Care. 1999;37(1):5–14.
14. Franek J. Self-management support interventions for persons with chronic
disease: an evidence-based analysis. Ont Health Technol Assess Ser.
2013;13(9):1–60.
15. Kennedy A, Bower P, Reeves D, Blakeman T, Bowen R, Chew-Graham C,
et al. Implementation of self management support for long term conditions
in routine primary care settings: cluster randomised controlled trial. BMJ.
2013;346:f2882.
16. Griffiths C, Foster G, Ramsay J, Eldridge S, Taylor S. How effective are expert
patient (lay led) education programmes for chronic disease? BMJ.
2007;334(7606):1254–6. doi:10.1136/bmj.39227.698785.47.
17. Bandura A. Social foundations of thought and action: a social cognitive theory.
NJ, USA: Prentice-Hall; 1986.
18. May C, Montori VM, Mair FS. We need minimally disruptive medicine. Br
Med J. 2009;339. doi:10.1136/bmj.b2803.
19. Valderas JM, Starfield B, Sibbald B, Salisbury C, Roland M. Defining comorbidity:
implications for understanding health and health services. Ann Fam Med.
2009;7(4):357–63.
20. Preventing Chronic Diseases. A Vital Investment: WHO Global Report.
Geneva: World Health Organization, 2005. pp 200. CHF 30.00.
ISBN 92 4 1563001.
21. Medical Research Council. A framework for the development and
evaluation of RCTs for complex interventions to improve health. London:
MRC; 2000.
22. Holbrook M, Skilbeck CE. An activities index for use with stroke patients.
Age Ageing. 1983;12(2):166–70.
23. Lin YC, Huang LH, Yeh MC, Tai JJ. Leisure-time physical activities for community
older people with chronic diseases. J Clin Nurs. 2011;20(7–8):940–9.
doi:10.1111/j.1365-2702.2009.02877.x.
24. Law M, Baptiste S, Carswell A, McColl MA, Polatajko H, Pollock N. Canadian
Occupational Performance Measure (COPM). 3rd ed. Ottawa, Ontario,
Canada: CAOT Publications; 1998.
25. Nouri FM, Lincoln NB. An extended activities of daily living for stroke patients.
Clin Rehabil. 1987;1:301–5.
26. Zigmond AS, Snaith RP. The hospital anxiety and depression scale. Acta
Psychiatr Scand. 1983;67(6):361–70.
27. Lorig K, Stewart A, Ritter P, Gonzalez V, Laurent D, Lynch J. Outcome measures
for health education and other health care interventions. Incorporated: SAGE
Publications; 1996.
28. Freedman VA, Martin LG, Schoeni RF. Recent trends in disability and functioning
among older adults in the United States: a systematic review. JAMA.
2002;288(24):3137–46.
29. Osborne RH, Elsworth GR, Whitfield K. The Health Education Impact
Questionnaire (heiQ): an outcomes and evaluation measure for patient
education and self-management interventions for people with chronic
conditions. Patient Educ Couns. 2007;66(2):192–201.
30. Kiresuk T, Sherman R. Goal attainment scaling: a general method of evaluating
comprehensive mental health programmes. Community Ment Health J.
1968;4:443–53.
31. Forster A, Young J, Green J, Patterson C, Wanklyn P, Smith J, et al. Structured
re-assessment system at 6 months after a disabling stroke: a randomised
controlled trial with resource use and cost study. Age Ageing.
2009;38(5):576–83. doi:10.1093/ageing/afp095.
32. Lantz K, Marcusson J, Wressle E. Perceived participation and health-related
quality of life in 85-year olds in Sweden. OTJR (Thorofare, NJ).
2012;32(4):117–25.
33. Warr P. Age and occupational well-being. Psychol Aging. 1992;7(1):37–45.
34. Rosenthal L, Carroll-Scott A, Earnshaw VA, Santilli A, Ickovics JR. The importance
of full-time work for urban adults’ mental and physical health. Soc Sci Med.
2012;75(9):1692–6. doi:10.1016/j.socscimed.2012.07.003.
35. Pettee KK, Brach JS, Kriska AM, Boudreau R, Richardson CR, Colbert LH, et al.
Influence of marital status on physical activity levels among older adults.
Med Sci Sports Exerc. 2006;38(3):541.
36. McKnight PE, McKnight KM, Sidani S, Figueredo AJ. Missing data: a gentle
introduction. New York: Guilford Press; 2007.
37. Smith SM, Soubhi H, Fortin M, Hudon C, O’Dowd T. Interventions for
improving outcomes in patients with multimorbidity in primary care and
community settings. Cochrane Database Syst Rev. 2012;4:CD006560.
doi:10.1002/14651858.CD006560.pub2.
38. Muth C, van den Akker M, Blom JW, Mallen CD, Rochon J, Schellevis FG,
et al. The Ariadne principles: how to handle multimorbidity in primary care
consultations. BMC Med. 2014;12(1):223.
Garvey et al. BMC Family Practice  (2015) 16:59 Page 10 of 11
39. Naik AD, Palmer N, Petersen NJ, Street Jr RL, Rao R, Suarez-Almazor M, et al.
Comparative effectiveness of goal setting in diabetes mellitus group clinics:
randomized clinical trial. Arch Intern Med. 2011;171(5):453–9.
doi:10.1001/archinternmed.2011.70.
40. Puczynski S, Phelps K, Wilke A. Collaborative goal setting to improve lifestyle
behaviors: lessons learned from NOPCRN. Ann Fam Med. 2005;2 Suppl
2:S60–2.
41. Gallant MP. The influence of social support on chronic illness self-management:
a review and directions for research. Health Educ Behav. 2003;30(2):170–95.
42. Gallagher R, Donoghue J, Chenoweth L, Stein-Parbury J. Self-management
in older patients with chronic illness. Int J Nurs Pract. 2008;14(5):373–82.
doi:10.1111/j.1440-172X.2008.00709.x.
43. Hammell KW. Dimensions of meaning in the occupations of daily life. Can J
Occup Ther. 2004;71(5):296–305.
44. Corbin J, Strauss A. Managing chronic illness at home: three lines of work.
Qual Sociol. 1985;8(3):224–47.
45. Wagner EH, Austin BT, Davis C, Hindmarsh M, Schaefer J, Bonomi A. Improving
chronic illness care: translating evidence into action. Health Aff. 2001;20(6):64–78.
46. Hughes LD, McMurdo ME, Guthrie B. Guidelines for people not for diseases:
the challenges of applying UK clinical guidelines to people with multimorbidity.
Age Ageing. 2013;42(1):62–9. doi:10.1093/ageing/afs100.
47. Kennedy A, Reeves D, Bower P, Lee V, Middleton E, Richardson G, et al. The
effectiveness and cost effectiveness of a national lay-led self care support
programme for patients with long-term conditions: a pragmatic randomised
controlled trial. J Epidemiol Community Health. 2007;61(3):254–61.
48. Swerissen H, Belfrage J, Weeks A, Jordan L, Walker C, Furler J, et al. A randomised
control trial of a self-management program for people with a chronic illness from
Vietnamese, Chinese, Italian and Greek backgrounds. Patient Educ Couns.
2006;64(1–3):360–8. doi:10.1016/j.pec.2006.04.003.
49. Embuldeniya G, Veinot P, Bell E, Bell M, Nyhof-Young J, Sale JE, et al. The
experience and impact of chronic disease peer support interventions: a
qualitative synthesis. Patient Educ Couns. 2013;92(1):3–12.
doi:10.1016/j.pec.2013.02.002.
50. Helgeson VS. Social support and quality of life. Qual Life Res. 2003;12 Suppl 1:25–31.
51. Effing T, Monninkhof EM, Van der Valk PD, Van der Palen J, Van Herwaarden
CL, Partidge MR, et al. Self-management education for patients with chronic
obstructive pulmonary disease. Cochrane Database Syst Rev. 2007;
CD002990
52. Gibson PG, Powell H, Coughlan J, Wilson AJ, Abramson M, Haywood P, et al.
Self-management education and regular practitioner review for adults with
asthma. Cochrane Database Syst Rev. 2003;1:CD001117.
doi:10.1002/14651858.cd001117.
53. Riemsma R, Kirwan J, Taal E, Rasker J. Patient education for adults with
rheumatoid arthritis. Cochrane Database Syst Rev. 2003;2:CD003688.
54. Griffiths C, Motlib J, Azad A, Ramsay J, Eldridge S, Feder G, et al. Randomised
controlled trial of a lay-led self-management programme for Bangladeshi patients
with chronic disease. Br J Gen Pract. 2005;55(520):831–7.
55. Foster G, Taylor SJ, Eldridge SE, Ramsay J, Griffiths CJ. Self-management education
programmes by lay leaders for people with chronic conditions. Cochrane
Database Syst Rev. 2007(4):Cd005108. doi:10.1002/14651858.CD005108.pub2.
Submit your next manuscript to BioMed Central
and take full advantage of: 
• Convenient online submission
• Thorough peer review
• No space constraints or color ﬁgure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at 
www.biomedcentral.com/submit
Garvey et al. BMC Family Practice  (2015) 16:59 Page 11 of 11
